Silencing of Long Non-Coding RNA NONHSAT009968 Ameliorates the Staphylococcal Protein A-Inhibited Osteogenic Differentiation in Human Bone Mesenchymal Stem Cells.
Osteomyelitis is defined as an inflammation of the bones and bone marrow. The inflammatory microenvironment attenuates the osteogenic differentiation capacity of stem cells and inhibits osteoblast-mediated bone formation, leading to net bone loss. However, the whole expression profile, function and side effect of long non-coding RNAs (lncRNAs) on osteogenic differentiation of stem cells in an inflammatory microenvironment of osteomyelitis are not known. In the present study, human bone mesenchymal stem cells (hBMSCs) were treated with different concentrations of Staphylococcal protein A (SpA) to trigger an inflammatory microenvironment in vitro to partly duplicate the inflammatory microenvironment of osteomyelitis, which was confirmed using ELISA for detecting the inflammatory cytokines. The complete expression profiles of lncRNAs and mRNA during osteogenic differentiation of hBMSCs in an inflammatory microenvironment triggered by SpA were analyzed using a lncRNA microarray. LncRNA expression levels were verified by quantitative reverse transcription PCR analysis (qRT-PCR). The expression of NONHSAT009968 in hB-MSCs was silenced by infection with lentivirus expressing NONHSAT009968-shRNA. The expression of Runx2, OCN, OPN, COL1A1, and alkaline phosphatase (ALP) activity was detected by western blot. Alizarin red staining and ALP activity detection were carried out. The results of ELISA showed that SpA treatment induced secretion of inflammatory cytokines IL-1A, IL-6, and TNFA. The results of alizarin red staining and ALP detection showed that SpA treatment suppressed the osteogenic differentiation of hBMSCs. A total of 2033 lncRNAs were found with aberrant expression in SpA-treated hBMSCs compared to controls. Among these lncRNAs, 641 were down-regulated and 1392 were up-regulated. Based on the results of qRT-PCR, lncRNA NONHSAT009968 was chosen for further investigation. The results of alizarin red staining, ALP activity detection, and western blot detection of Runx2, OCN, OPN, COL1A1, and ALP indicated that NONHSAT009968 silencing ameliorates SpA-inhibited osteogenic differentiation in hBMSCs. Our present study provides a basis for future analyses of the role of lncRNAs in osteoblastic differentiation in an inflammatory environment triggered by SpA, and lncRNA NONHSAT009968 might be a new target for promoting osteoblast formation.